Characterization of proteoglycans from adult bovine tendon.
Proteoglycans were extracted in good yield from the proximal, fibrous portion of adult bovine tendon with 4 m guanidine HCl. They comprise less than 1% of the dry weight of the tissue. Using CsCl density gradient centrifugation, gel chromatography, and ion exchange chromatography, two populations of proteoglycans were separated and purified from other tissue proteins. One was a large, chondroitin sulfate proteoglycan with high buoyant density in CsCl. This component appeared to be composed of two or three subpopulations as detected by agarose/polyacrylamide electrophoresis, although they could not be effectively separated from one another for individual characterization. As a group, the large proteoglycans eluted from Sepharose CL-2B with Kav from 0.1-0.5 and their core protein had Mr greater than 200,000 with high contents of glutamic acid, serine, and glycine. The glycosaminoglycan chains had a weight average Mr of 17,000 and more than 98% of the uronic acid was glucuronic acid. This group comprised only 12% of the total proteoglycan of the tissue. The other 88% of the proteoglycans appeared to represent one group of small molecules that eluted from Sepharose CL-2B at Kav = 0.70. They demonstrated buoyant densities in a CsCl gradient ranging from greater than or equal to 1.51 to 1.30 g/ml. Their core protein had an apparent Mr = 48,000 following removal of the glycosaminoglycan chains by digestion with chondroitinase ABC. This core protein had a particularly high content of aspartic acid/asparagine and leucine. The glycosaminoglycan chains had a weight average Mr of 37,000 and were dermatan sulfate containing 73% iduronic acid. Those molecules found at highest buoyant density appeared to have additional glycosaminoglycan chains that were shorter. Proteoglycans were also extracted from the pressure-bearing distal region of this tendon, where contents of proteoglycan per wet weight of tissue were 3-fold higher and as much as 50% of this was as large as the large proteoglycans from the proximal tissue. Preparations of large proteoglycans from both tendon regions contained molecules capable of interacting with hyaluronic acid.